The Cautin river is located in the 137 years old Araucania region, Chile (38°S), and is characterized by alterations through human interference due agriculture and towns in its surrounding basin, the presence of salmonids, and by its mixed regime, originated from snow melting in summer and rains in winter. The aim of the present study was to make a review of the inventory and ecological role of the benthic inland water macroinvertebrates of the River Cautin, in order to understand their importance in the ecosystem of the river. The fauna of this river includes a fauna composed of endemic and introduced fish, which has, however, been only poorly studied until now. The literature revealed the presence of abundant populations of Diptera, Trichoptera and Ephemeroptera larval stages, and few crustaceans specifically amphipods and freshwater crabs along the river's course. Many of these macroinvertebrates are prey for both introduced salmonids and native fishes. Similar results have been reported for other southern Argentinean and Chilean Patagonian rivers.
Introduction
The central and southern-central Chilean rivers (33-38°S) are characterized by their mixed regime, i.e., their discharge originates from winter rains and snow melting in summer. As a result of the combined conditions of relatively large quantities of water all year round and the fact that their courses run in mountainous regions and they flow rapidly in ocean showing a markedly turbulent flow (Niemeyer and Cereceda, 1984; Arenas, 1995; Vega et al., 2017) . These circumstances have generated, and still continue to generate, a specific composition in the benthic communities that are adapted to these particular flow conditions (Figueroa, 2000; Colin et al., 2012; Piedra et al., 2012) .
The literature about macroinvertebrates in this kind of rivers is quite fragmented, and mainly describes the presence of Malacostraca such as amphipods of the genus Hyalella (S.I. Smith), freshwater crabs of the genus Aegla (Leach, 1820) , and the southern Chilean river prawn, Samastacus spinifrons (Phillippi, 1882) (De los Ríos-Escalante et al., 2012; Jara, 2013; Rudolph, 2013) , and Diptera, Trichoptera and Ephemeroptera larval stages (Figueroa, 2000; Figueroa et al., 2003 Figueroa et al., , 2007 , many of these groups are currently endangered due to human-induced alterations in their habitats and the introduction of alien salmonids species since 1914 (Golusda, 1907 (Golusda, , 1927 Barros, 1931; Jara et al., 2006; Encina et al., 2017; Vega et al., 2017) . The (introduced) salmonids, specifically, constitute non-selective, active predators (Soto et al., 2006 (Soto et al., , 2007 Fierro et al., 2012 Fierro et al., , 2015 Fierro et al., , 2016 Piedra et al., 2012; Valdovinos et al., 2012; Vargas et al., 2010 Vargas et al., , 2015 . Also, some rivers of this kind have undergone alterations in their surrounding drainage basins, viz., through anthropogenic enterprises as agriculture, deforestation, forestatation, growing cities, industry, among others, these new conditions affect the water quality (Kristensen et al., 2009) , and, by consequence, also the benthic species that are sensitive to water pollution are affected in their abundance (Figueroa et al., 2003 (Figueroa et al., , 2007 Tello et al., 2010; Vega et al., 2013 Vega et al., , 2017 Gorski et al., 2015; Nimptsch et al., 2015) .
The River Cautin is located in the young Araucania region founded in 1881 ( Figure 1 ) and originates in the Andes mountains (Rivera et al., 2004) ; its course includes zones with low levels of human intervention, close to its origin, and zones with increasing of human interference from the towns of Curacautin, Lautaro and Temuco (Niemeyer and Cereceda, 1984; Figueroa, 2000; Marchant et al., 2016) while finally this river ends as a tributary to the Imperial river (Niemeyer and Cereceda, 1984; Figueroa, 2000) . The benthic macroinvertebrate fauna included aquatic insects (mainly Diptera, Ephemeroptera, Plecoptera, and Trichoptera larval stages), crustaceans (amphipods and decapods) (Campos, 1973; Campos et al., 1993 a, b; Ruiz, 1996; Figueroa, 2000; Vega et al., 2013; Fierro et al., 2015) . After 137 years the Araucanía region needs to have an inventory of its macrofauna of benthic invertebrates as a baseline to evaluate the impact of the anthropogenic activities growth and to generate conservation measures for the ecosystem of the rivers of the Cautín river basin (Yoshida and Uieda, 2014) . Also, to know the roles of the macrofauna of the river and particularly of the native fish and introduced salmon.
The aim of the present study was to make an inventory and review of the role of macroinvertebrate inland water in the ecosystem(s) of the Cautin river, which constitutes an important resource for the Araucania region as a fresh water source and also as a habitat for macroinvertebrates and fishes species. 
Materials and Methods
It was searched literature published between 1980 to present year, from scientific data bases (Scopus, 2018; Scholar Google) and university libraries of the Araucania region for river Cautín macroinvertebrate data obtained from thesis from 1980 to present year. Taxonomic names were confirmed and corrected in according to specialized literature Dominguez and Fernandez, 2009; Jara, 2013) . The on-line bibliographic database of the Universidad Catolica de Temuco, Chile, mainly Science Direct and Scielo, was used. In order to know the geographical distribution of the mentioned species and update their systematic classification, the link of the Global Biodiversity Information Facility (GBIF, 2018) was used.
Results and Discussion

Benthic communities under potentially native conditions
The literature seems to indicate that benthic invertebrates would have a marked gradient in heterogeneity as a function of the gradient in water conditions of the Cautin river (Figure 1 ), as in this aspect it is similar to existing descriptions of other Patagonian rivers (Arenas, 1995; Figueroa et al., 2003 Figueroa et al., , 2007 Figueroa et al., , 2010 Figueroa et al., , 2013 Fierro et al., 2012 Fierro et al., , 2015 Fierro et al., , 2016 Encina et al., 2017) . Previous reports thus indicate that the taxa Plecoptera, Ephemeroptera and Trichoptera larval stages and Aegla are abundant under turbulent flow, associated with a high oxygen concentration and much particulate matter that makes a food source (Oyanedel et al., 2008; Moya et al., 2009) . Between 1986 to 2012 the Cautin river has 88 species joined in four phyllums, six classes, 15 orders and 42 families (Table 1) . One species and three genera were mentioned by literature reviewed are not present in South America: Lipe, Rheotanytarsus, Atherix variegata and Bibiocephala). In this scenario, the River Cautin hosts abundant populations of these groups in unpolluted as well as in low polluted zones (approximately 10-300 ind/m 2 ) (Figueroa, 2000; De los Ríos-Escalante, 2017) . Preliminary research indeed revealed that a marked seasonal variation in abundance of aquatic insects juvenile and freshwater crabs occurs in the Cautin river, and both groups being markedly abundant in the spring and summer, whereas their abundance decreases in autumn and remains low winter (R. Vega, pers. comm.; Figueroa, 2000) . Similar results would be in other rivers in Central Chile (Figueroa et al., 2003 (Figueroa et al., , 2007 (Figueroa et al., , 2010 (Figueroa et al., , 2013 , whereas a different situation was observed in Chilean rivers at south of 50°, where it is not possible found decapods in benthic fauna (Oyanedel et al., 2011; Rudolph, 2013) , and the crustaceans are represented by amphipods (De los Ríos-Escalante et al., 2012 . We are not aware of the characteristics of the benthic ecosystem of the rivers of the Cautin river basin of 137 years ago, however, there is no doubt that its current state reflects a degree of impact due to the diverse anthropogenic activities and climate change, reason why It makes it fundamental at this time to have a baseline of knowledge for future research.
Trophic interactions between macroinvertebrates and fish
The literature about the trophic role of macroinvertebrate in inland waters revealed that in those ecosystems there are herbivorous, detritivores, shredders, omnivorous, carnivorous, and feed on vegetal residuals that originated from the surrounding catchment basins (Figueroa, 2000; Oyanedel et al., 2008; Moya et al., 2009; Encina et al., 2017) . According to the literature ( Figure 2, Table 2 ), the amphipods feed on dead vegetal matter and macrophytes, whereas the Ephemeroptera, Trichoptera and Plecoptera larval stages are shredders and decapods feed on dead vegetal matter and also predate on freshwater mollusks, finally freshwater mollusks (gastropoda) are herbivores, detritivorous and scrappers ( Table 2 ). The crustacea and larval insects stages, on their turn, are preys for native fishes such as the galaxiids, Percichthys trucha (Valencienne, 1833), Percilia gillissi (Girard, 1855) and Cheirodon galusdae Eingennman, 1928 , and salmonids such as Oncorhynchus mykiss (Walbaum, 1792) , O. tschawytsha (Walbaum, 1792) , and Salmo trutta Linnaeus, 1798. The freshwater fishes reported for Araucania region are included in 12 families, 17 genus and 40 species, and 24 species, many of these species are carnivorous, two parasitic of fishes and seven omnivorous. There are 14 literature reports about freshwater feeding in Araucania region, the preys are grouped in five phyla (Arthropoda, Annelida, Mollusca, Porifera, and Vertebrata) and vegetables, 11 classes (Insecta, Crustacea, Ostracoda, Acarina, Oligochaeta, Polychaeta, Hirudinea, Gastropoda, Bivalvia, Osteichthyes, Porifera Class no identified), distributed in 24 families and 42 genus (Tables 3 and 4) . Also, species of the genus Aegla and larval insects stages are prey for P. trucha as well as for the salmonids . In this scenario, the benthic invertebrates and native fish reported from Cautin river thus are important preys for O. mykiss (R. Vega, pers. comm.; Palma et al., 2002; Pascual and Ciancio, 2007; Penaluna et al., 2009; Figure 2) , and these results are similar to observations for O. tschawytsha in the Allipen river, which is located in the same region, as well as for other rivers in northern Patagonia between 39° and 41°S (Soto et al., 2006 (Soto et al., , 2007 Arismendi et al., 2009) .
In view of the above considerations, the macroinvertebrate benthic fauna would have an important role in the scenario describing the new food web, which involves the presence of introduced salmonids in the Cautin river, considering that salmonids, specifically rainbow trouts, Oncorhynchus mykiss, brown trouts, Salmo trutta and Salmo salar Linnaeus 1758, were introduced approximately ten decades ago (Golusda, 1907 (Golusda, , 1927 Barros, 1931; Wetzlar, 1979; Vega et al., 2017) . The current presence of salmonids acclimatized to Chilean inland waters has evoked management regulations, which include a specific open sport fisheries season ranging between November and March (National Fisheries Service, SERNAPESCA, 2016). In spite of these measurements and the possible monitoring of their effects, there are only some previous studies that report about temporal variations in the potential preys of salmonids, as there are the young O. Prosopora, F. Tubificidae) (1). C. Oligochaeta (2). (1) Figueroa (2000); (2) Fuentealba and Vergara (1987) , (3) Fuentes et al. (1986) , (4) Norambuena (2012) (1) Figueroa (2000); (2) Fuentealba and Vergara (1987) , (3) Fuentes et al. (1986) , (4) Norambuena (2012) (Campos, 1973; Arenas, 1978; Habit et al., 2006 Habit et al., , 2010 Habit et al., , 2012 Soto et al., 2006 Soto et al., , 2007 Arismendi et al., 2009; Colin et al., 2012; Piedra et al., 2012; Valdovinos et al., 2012; Vargas et al., 2015; Encina et al., 2017; Vega et al., 2017) . The results of those studies reveal that benthic macroinvertebrates has an important role in native and introduced fishes, and these macroinvertebrates preys are more abundant in southern spring and summer. As an early example of the magnitude of the anthropic impact in the Cautín river basin, Golusda (1927) reports that at the beginning of the introduction of the salmon from 1914, the schools of the native carnivore, Percichthys trucha (Valencienne, 1833), abounded, decreasing noticeably, possibly due to the predation of the salmon. Later, when the Salmo salar Linnaeus, 1758 was introduced, it was caught with nets and even with dynamite, making it disappear. Currently, we are perceiving the effects of climate change with hotter, drier summers that dramatically decrease the river's water volume and increase its temperature.
Current trends in the ecology of macroinvertebrates in Cautin river
The current situation with regard to the ecosystem(s) of the River Cautin as estimated herein from literature data as well as a series of preliminary observations (R. Vega, pers. comm.; Vega et al., 2017) , indicates a need for more exhaustive studies, including fieldwork. The comparison of fauna species reported for Cautin river in fishes stomach contents denotes that Dugesia has not reported in stomachs, as well as 11 classes identified in stomachs, in Cautin river only was six identified. The river has 15 orders and 11 species were identified in stomachs too. The non-identified orders belonged to Platyhelminthes and Annelida orders, that has soft bodies that can not be recognize. To improve the knowledge on fish feeding and impacts on benthic fauna as preys it would be necessary do more studies in the species fauna reported, and use molecular tools at stomach contents and fecal material, that would allow to know the prey specialization predated on fishes, and its trophic role. On many crucial topics, such as management of the drainage basin and its consequences for water quality and consequently for the abundance of both (Ruiz, 1993; Habit et al., 2005) , P.g. Percilia gillisi Girard (Campos, 1985; Ruiz, 1993; Ruiz and Marchant, 2004) , D.c. Diplomystes camposensis (Arratia) (Arratia, 1987) , D.n. Diplomystes nahuelbutensis (Arratia) , G.m. Galaxias maculatus (Jenyns) (Fischer, 1963; Ferriz, 1984; Campos, 1985; Campos et al., 1993a; Ruiz et al., 1993; Ferriz and Salas, 1996; Macchi et al., 2007; Ruiz and Marchant, 2004; Vega et al., 2013) , G.p. Galaxias platei Steinchdachner (Ruiz and Marchant, 2004; Cussac et al., 2004; Habit et al., 2005) , B.b. Brachygalaxias bullocki (Regan) (Fischer, 1963; Campos, 1972; Ruiz and Marchant, 2004) (Ferriz, 1989; Campos et al., 1993a; Ruiz et al., 1993; Ruiz, 1993; Ruzzante et al., 1998; Ferriz, 2000; Lopez Cazorla and Tejera, 2003) , P.m. Percichthys melanops Girard (Campos et al., 1998; Ruiz and Marchant, 2004) , N.i. Nematogenys inermis (Guichenot) (Ruiz and Marchant, 2004) , H.m. Hatcheria macraei (Guirard) (Ruiz and Marchant, 2004) . See References in superindices for native inland water fish species alimentation for Araucania región, Chile. la: larvae, pu: pupa, ni: nimphs, ad: adults.
++ Preys consumpted by all fishes. +: Preys consumpted by many fishes, +: Preys consumpted by few fishes, -: not consumpted, ¿: not offered for species. la: larvae, pu: pupa, ni: nimphs, ad: adults. (1 
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H. (Ruiz, 1993; Habit et al., 2005) , P.g. Percilia gillisi Girard (Campos, 1985; Ruiz, 1993; Ruiz and Marchant, 2004) , D.c. Diplomystes camposensis (Arratia) (Arratia, 1987) , D.n. Diplomystes nahuelbutensis (Arratia) , G.m. Galaxias maculatus (Jenyns) (Fischer, 1963; Ferriz, 1984; Campos, 1985; Campos et al., 1993a; Ruiz et al., 1993; Ferriz and Salas, 1996; Macchi et al., 2007; Ruiz and Marchant, 2004; Vega et al., 2013) , G.p. Galaxias platei Steinchdachner (Ruiz and Marchant, 2004; Cussac et al., 2004; Habit et al., 2005) , B.b. Brachygalaxias bullocki (Regan) (Fischer, 1963; Campos, 1972; Ruiz and Marchant, 2004) , A.z. Aplochiton zebra Jenyns (McDowall and Nakaya, 1988), A.t. Aplochiton taeniatus Jenyns (McDowall and Nakaya, 1988; Ruiz and Marchant, 2004) , P.t. Percichthys trucha (Valenciennes) (Ferriz, 1989; Campos et al., 1993a; Ruiz et al., 1993; Ruiz, 1993; Ruzzante et al., 1998; Ferriz, 2000; Lopez Cazorla and Tejera, 2003) , P.m. Percichthys melanops Girard (Campos et al., 1998; Ruiz and Marchant, 2004) , N.i. Nematogenys inermis (Guichenot) (Ruiz and Marchant, 2004) , H.m. Hatcheria macraei (Guirard) (Ruiz and Marchant, 2004) . See References in superindices for native inland water fish species alimentation for Araucania región, Chile. la: larvae, pu: pupa, ni: nimphs, ad: adults.
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O. (Ruiz and Marchant, 2004) , Ch.a. Cheirodon austral Eigenmannn (Victoriano and Habit, 1993; Vila et al., 1999a , 1999b ), Ch. g. Cheirodon galusdae Eigenmann (Fisher, 1963 Ruiz, 1993) , B.a. Basilichthys australis Eigenmann (Bahamondes et al., 1979; Duarte et al., 1971; Ruiz, 1993, Ruiz and Marchant; , Urzua et al., 1977 Vila and Soto, 1981) , O.m. Odonthestes (Cauque) mauleanum (Steindachner) (Campos et al., 1993a (Campos et al., , 1993b Klink and Eckman, 1985; Ruiz and Marchant, 2004) . See References in superindices for native inland water fish species alimentation for Araucania región, Chile. la: larvae, pu: pupa, ni: nimphs, ad: adults. ++ Preys consumpted by all fishes. macroinvertebrate and fishes at temporal-spatial scales, hardly any relevant information is available until now. Concurrently, it is necessary to perform detailed studies on the role of both the native and the introduced fishes in the now existing ecosystems, especially also their influence on the abundance of the various macroinvertebrate benthic species (see. e.g., Campos, 1973; Artigas et al., 1985; Habit et al., 2006 Habit et al., , 2010 Habit et al., , 2012 Soto et al., 2006 Soto et al., , 2007 Colin et al., 2012; Piedra et al., 2012; Valdovinos et al., 2012; Vargas et al., 2015) . The problems can be expected to be similar to the situation observed for other Chilean Patagonian rivers as described by Encina et al. (2017) and Vega et al. (2017) . In this context, a marked temporal variation was observed for the Cautin River, due to the yearly seasonality. In addition, human intervention in the surrounding basin also showed variation, as in the high zones of the river, there is a low level of human interference and we still find zones with a mix of native forest and low-intensity agricultural zones. In the medium zones of the stream, there are two small towns (Curacautin and Lautaro), inevitably with the associated anthropogenic pollution (Figueroa, 2000; Rivera et al., 2004; Vega et al., 2017) . Finally, in the last, i.e., the lower zone of the river are the towns of Temuco and Padre las Casas, the main towns of the area with ca. 300.000 inhabitants, obviously with the usual consequences in terms of potential pollution sources, while still further down the river, after both towns, there are agricultural zones of relatively higher intensity, before the confluence of the Cautin and the Imperial river, of which the Cautin thus is a tributary (Figueroa, 2000; Marchant et al., 2016) . For a similar ecosystem, i.e., the Gibbs channel, located within Temuco city, Correa-Araneda et al. (2010) , found marked temporal variations in terms of seasonality, as well as spatial variations as a function of urban pollution, in the occurrence and abundance of macroinvertebrates. According to this scenario, it would be probable to also find such variations in the River Cautin.
Another important aspect is formed by the component of the salmonids in the ecosystem(s). These fishes are active predators on macroinvertebrates and fish, while the native fish, mainly galaxiids, that predate, inter alia, on microcrustaceans and small larval insects stages. Together, these elements in the food web would have a potential cascade effect considering the trophic interactions between benthivorous fishes, and top predator fishes that would affect the low trophic levels on which also the macroinvertebrates must be important at bottom level (Soto et al., 2006 (Soto et al., , 2007 Arismendi et al., 2009; Penaluna et al., 2009) . The literature revealed the existence of such cascade effects in small rivers and streams with presence of salmonids, where, in contrast, it is possible to find abundant populations of native fishes and benthic macroinvertebrates in both Argentinean and Chilean Patagonian rivers (Grossman, 1993; Soto et al., 2006 Soto et al., , 2007 Young et al., 2010; Ibarra et al., 2011) , as part of complex trophic web interaction systems when no introduced salmonids are present (Ings et al., 2009; Woodward et al., 2010; Schmid-Araya et al., 2012 ).
In conclusion, according to our extensive literature research as well as to the preliminary observations made until now, it would be necessary to study the populations of benthic macroinvertebrates with an emphasis on the conservation biology of these taxa. Only then we shall be able to actually evaluate their important role in the ecosystem of the river as detritivorous of particulate organic matter, among others, and as prey of the endemic, native fishes. This would also clearly reveal the potential threats posed by the predation activity of introduced salmonids, and as a result of the changes due to human alterations in the surrounding catchment basins. FIERRO 
